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Legal information 


Use of application examples 
Application examples illustrate the solution of automation tasks through an interaction of several 
components in the form of text, graphics and/or software modules. The application examples are 
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non- 
binding and make no claim to completeness or functionality regarding configuration and 
equipment. The application examples merely offer help with typical tasks; they do not constitute 
customer-specific solutions. You yourself are responsible for the proper and safe operation of the 
products in accordance with applicable regulations and must also check the function of the 
respective application example and customize it for your system. 
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the 
application examples used by technically trained personnel. Any change to the application 
examples is your responsibility. Sharing the application examples with third parties or copying the 
application examples or excerpts thereof is permitted only in combination with your own products. 
The application examples are not required to undergo the customary tests and quality inspections 
of a chargeable product; they may have functional and performance defects as well as errors. It is 
your responsibility to use them in such a manner that any malfunctions that may occur do not 
result in property damage or injury to persons. 


Disclaimer of liability 
Siemens shall not assume any liability, for any legal reason whatsoever, including, without 
limitation, liability for the usability, availability, completeness and freedom from defects of the 
application examples as well as for related information, configuration and performance data and 
any damage caused thereby. This shall not apply in cases of mandatory liability, for example 
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of 
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent 
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for 
damages arising from a breach of material contractual obligations shall however be limited to the 
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross 
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions 
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens 
against existing or future claims of third parties in this connection except where Siemens is 
mandatorily liable. 
By using the application examples you acknowledge that Siemens cannot be held liable for any 
damage beyond the liability provisions described. 


Other information 
Siemens reserves the right to make changes to the application examples at any time without 
notice. In case of discrepancies between the suggestions in the application examples and other 
Siemens publications such as catalogs, the content of the other documentation shall have 
precedence. 
The Siemens terms of use (https://support.industry.siemens.com) shall also apply. 


Security information 
Siemens provides products and solutions with industrial security functions that support the secure 
operation of plants, systems, machines and networks. 
In order to protect plants, systems, machines and networks against cyber threats, it is necessary 
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept. 
Siemens’ products and solutions constitute one element of such a concept. 
Customers are responsible for preventing unauthorized access to their plants, systems, machines 
and networks. Such systems, machines and components should only be connected to an 
enterprise network or the internet if and to the extent such a connection is necessary and only 
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place. 
For additional information on industrial security measures that may be implemented, please visit 
https ://www.siemens.com/industrialsecurity. 
Siemens’ products and solutions undergo continuous development to make them more secure. 
Siemens strongly recommends that product updates are applied as soon as they are available 
and that the latest product versions are used. Use of product versions that are no longer 
supported, and failure to apply the latest updates may increase customer’s exposure to cyber 
threats. 
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed 


at: http:/Awww.siemens.com/industrialsecurity. 


Insulation monitoring on cranes 
Entry-ID: 48958265, V1.2, 01/2022 2 


© Siemens AG 2022 All rights reserved 


Table of contents 


Table of contents 


Legal infOrimathonn vz. ic ccce co cctcce ce cceccet cccccendcceante de enaueidc comme ve steueededeadendeencuceveseneedvecucerts 2 
1 IMTKOGUCUIO Miseer ct rect fer th sett ct ra Ra Set a aia Nan a 4 
1.4 Power SUppPly SYStOMS.........eeeceeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaaeeeeeeaaeeeeeeaeeeeeeaas 4 
1.2 Insulated earth (IT) power distribution for CraNeS «0... eeeeeeeeeeeeeeeee 4 
1.3 Surge Protective Devices (SPDS) ..........::::cceceeeeeeeeeeeceeeeeeeaeeeeeeeeeneeeaas 5 
1.4 Insulation Monitoring Devices (IMDS) ......... ee ceeeeeeeeeeeeeeeneeeeeenaeeeeeenas 5 
2 Additional information .........:::cceeseeceseeeeeeeseeeeeseseeneeseseseeeseseeneeseseeneeeeseeneeeeseenenes 9 
2.1 General menu structure of Bender iSO685 ..............::cccceeeeeeeeeteeteeeeeees 9 
2.2 Recommended settings for Bender iso685 in crane applications 
WITH: LTUSUPPIY steeevitensds cco Maeiet feategtes evbetitngiee tet eochateee ste ry ietiineett tet 11 
3 APPONGIN cee ccecscc cccesecevesccceceescanedvetecued cventecevenccuecerceauedeetecued deescutevetecuaverecacedeesecute 20 
3.1 Service ANd SUPPOFT ....... cece cee ce ene eeeeeeceeeeeeaeeeeaeeeeeeeeseaeeeseaeseeneeeneeees 20 
3.2 InG@ustryMalll ict: scocssatcaneetehenassatcencests Seaside tetas: iteasite tein Aosdhsdatieea se 21 
3.3 Application SUP POM seas sulects icncee tetuccetet adie davaheel A tegesseeneeeahiedeeeuabine es 21 
3.4 Links and literature ...........ccccececeeeeeccee cece ee eeeeeeaeaeeeeeeeseeenaaeaeeeeeeeeeeeeaaees 21 
3.5 Change Gocumentation ..........::cccccceeeeeeeeeeeeeeeeeeeseneeeseeeeseaeeeeeeeeeneeess 22 


Insulation monitoring on cranes 
Entry-ID: 48958265, V1.2, 01/2022 3 


© Siemens AG 2022 All rights reserved 


1 Introduction 


1 
1.1 


1.2 


Introduction 


Power supply systems 


The various types of distribution systems are described in IEC 60364-5-51. The 
various types result from the different treatment of the neutral point of the system 
(earthed or insulated) in conjunction with the possibilities of earthing exposed 
conductive parts §l. 
Protection of people and animals against hazardous body currents is basically 
regulated in IEC 60364-4-41. These standards define the measures for protection 
against direct contact, as well as in case of indirect contact. 
The special requirements for insulation monitoring devices are stipulated in IEC 
61557-8, EN 61557-8. This document describes devices which are used in pure 
AC systems, as well as devices which are used in AC, DC and mixed AC/DC 
systems. IEC 61557-8 (EN 61557-8) is very precise with respect to the special 
requirements for devices, type of construction, measuring technology, 
documentation and tests /inspections. IEC 61557-9, EN 61557-9 regulates the 
requirements for insulation fault location systems [4 5 6 71, 
The safety degree is influenced by many factors that can be categorized essentially 
into the following three hazard groups /!: 

> hazards through faulty devices 

> hazards through faulty application 

> hazards through procedural causes 


The measures to protect against life hazards have top priority when installing 
power supply systems. All other protective measures such as lightning, surge 
protection and insulation monitoring (IMD) of electrical systems and installations 
are secondary to the protective measures taken against indirect contact. 


In IT systems all active parts either are insulated from earth or one point is 
connected to earth through a sufficiently high impedance; see the following figure. 


Insulated earth (IT) power distribution for cranes 


Crane drive systems with insulated earth (IT supply) provide the crane end-user 
with a higher availability as compared to drive systems with the neutral earthed (TN 
supply). Whereas a ground fault in a TN system immediately leads to a large short 
circuit current and thus tripping of protective devices (circuit breaker) and thus 
system shutdown, an IT system can continue to operate for a number of hours 
before a second fault occurs. Only a second ground fault would lead to a large 
short circuit current and thus to a system tripping. 


Figure 1-1 Basic configuration of IT (left) and TN (right) distribution 


1 
al 
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1 Introduction 


1.3 


NOTE 


1.4 


Based on this consideration, it is feasible that a crane on which a ground fault has 
occurred continues to work a vessel for a certain period of time, either till the vessel 
is cleared or till another crane is available to take over. 


Surge Protective Devices (SPDs) 


The main function of a protective device (type 3) in IT systems is to protect the 
equipment against surges arising between L and N in the electrical system — 
Maximum continuous voltage Uc. The Uc voltage (equal to: rated voltage) is the 
root mean square (rms) value of the maximum voltage which may be applied to the 
correspondingly marked terminals of the surge protective device during operation. 
It is the maximum voltage on the arrester in the defined non-conductive state which 
ensures that this state is regained after it has responded and discharged, see 
detailed information on internet site (http:/Avww.dehn.de)!®, 


The value of Uc shall be selected in accordance with the nominal voltage of the 
system to be protected and the requirements of the installation provisions (IEC 
60364-5-53/A2). 


For IT supplied systems we recommend surge arrestors with a maximum 
continuous voltage Uc of 600 V for < 500 V infeed and Uc of 1000 V for > 500 V 
infeed. 


Incorrectly selected surge arrestors will influence the operation of the insulation 
monitoring devices. 


Figure 1-2 /7 system with Surge Protective Devices (SPDs) 


main distribution board subdistribution board terminal equipment 
lightning current arrester Surge arrester 


external lightning 


Insulation Monitoring Devices (IMDs) 


When operating an IT system, it has to be considered that "first fault" changes an 
initially unearthed system (IT system) into an earthed system (TN or TT system) 
and that a further fault may lead to the tripping of circuit breakers and hence lead 
to disconnection. 


Experience has shown that the single fault (first fault) is the most likely type of fault 
to occur (> 90 %) and the risk of hazards due to a second fault are regarded to be 
very unlikely. This fact is taken into account in the standard IEC 60364-4-41 where 
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it is recommended that a first insulation fault should be eliminated with the shortest 
possible practical delay and therefore an IT system must always be equipped with 
an insulation monitoring device for warning and controlled switching off of the 
equipment. 

A detailed description of the requirements for an insulation monitoring device is 
given in IEC 61557-8: 1998-05. 


The latest international standard IEC 61557-8:2007-12 specifies the requirements 
for insulation monitoring devices which are used in systems up to AC 1000 V and 
DC 1500 V, independent of the measuring principle |. 


Improved availability of supply — a substantial aspect — is guaranteed with the IT 
system. When operating an IT system at single fault condition, attention has to be 
given to the fact that the originally ungrounded (IT) system has turned into a 
grounded system (TN, TT); see figure 1-3. An additional fault could then lead to 
triggering the short-circuit protection thereby switching off the system. To prevent 
this occurrence, the insulation resistance is permanently monitored through an 
IMD. 


As an IMD we recommend Bender Insulation Monitoring Device type iso685; see 
chapters General menu structure of Bender iso685 and Recommended settings for 
Bender iso685 in crane applications with IT supply; see also http:/Awww.bender- 
de.com /41 


Figure 1-3 /T with IMD monitoring 


The essential advantage of an IT system is already evident in the event of a single 
fault condition. Only a small current IF flows, the value of which is determined 
through the system leakage capacitance CE. This does not trigger a fuse, the 
supply voltage is maintained and the operation of the installation preserved. 


The advantage of the IT system is the following: since the supply is fully floating 
from earth, a fault to earth on one of the two lines will normally only produce a very 
small fault current which is too low to fuse the supply. The magnitude of the fault 
current is primarily limited by the system leakage capacitance. Hence the supply 
remains secure and repairs can be effected to remove the fault at a time suitable to 
the maintenance engineers or maintenance staff. 


Should a fault to earth on the second of the two lines occur before the first fault has 
been cleared, a high fault current will flow and fuse the supply protection, resulting 
in interruption of the signaling supply. This means that it is extremely important that 
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an alarm indication of the first fault is reported to engineers so that they can locate 
the fault before the supply trips. 


It is to be considered by the end-user that in the IT system while operating with an 
earth fault in one of the phase conductors on either the drive input or output, the 
other two phases will be subjected to approx. 1.73 times increased voltage stress. 
This elevated voltage stress is particularly critical for the insulation system of 
motors. 


In general operating of any LV-motor under such conditions will lead to significantly 
reduced winding life span. It is therefore necessary to limit the exposure of the 
system to a higher voltage stress to only a few hours. 


In compliance with IEC 60204-32, clause 8.2.1 all drive systems engineered by 
Siemens (MASTERDRIVES and SINAMICS) are equipped with an insulation 
monitoring device — type Bender iso685. Chapter General menu structure of 
Bender iso685 shows all relevant settings for the IMD type iso685. Save 
monitoring is only secured when the basic configuration complies with the Siemens 
basic crane configurations !1. 


W7 


S 
RRRGRRREREEEAS 
iaaa aa 


, ay 


This Insulation Monitoring Device with its Adaptive pulse Measurement System 
(AMP) is particularly suitable to measure the insulation resistance on drive system 
with PWM modulated IGBT converters and provides on its display an insulation 
resistance reading in kOhm. Basic operating principles and details about the IMDs 
are given in different publications from Bender"!. 
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1 Introduction 


The iso685 allows programming of two insulation resistance alarm thresholds: 


NOTE 


> Threshold 1 should be set sufficiently below the normal insulation resistance 


value and cause the crane monitoring system to issue to maintenance staff 

the instruction to check the system components for a gradual deterioration of 

the insulation resistance. This check should comprise: 

e Insulation resistance measurement of all main drive system motors 

e Visual inspection of all drive system cables for mechanical damage 

e Visual inspection of all cable termination points for ground faults and 
water ingress 

Threshold 2 which is to be set below threshold 1 should start a timer which 

forces the crane to shut down after a set time has elapsed. 


The recommended values for thresholds 1 and 2 are given in chapter General 
menu structure of Bender iso685 


Figure 1-5 Estimating Electric 


Figure 1-6 Example of earth fault in junction box Motor Life Using Motor 


containing multiple motor feeder cables Circuit Analysis 


5 


Insulation resistance 


—_—_— 


Time gained thanks to 
aivance information 


It is decisive to have early information about a possible fault in the insulation 
resistance. With an insulation monitoring device, e. g. Bender iso685 which has an 
analog output, you have the required information as early as possible. This 
functionality can be integrated in the SIMOCRANE Crane Management System 
and the insulation degradation can be monitored and corrective measures can be 
taken. 
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2 Additional information 


2 Additional information 


2.1 General menu structure of Bender iso685 


Alarm settings 


. Insulation Alarm 
. DC alarm 

. Profile 

. System type 

. Coupling 


— Alarm Settings 


. T(start) 
. Coupling monitoring 


. Inputs 
0. Outputs 


1 
2 
3 
4 
5 
6. Device 
7 
8 
9 
1 


EDS 


. General 
. Scan channel 


. Activate channel 

. Group settings 
. Channel 
Output 
Input 

. Device 

. Service 


EDS —— > 


OMNAORWNY— 


Data measured values 
1/6 - 


2/6 R: 255kQ 


R min:240kQO 
Menu 


. Alarm settings Data measured 
. EDS value 
. Data measured values 

. Control 

. History 

. Device settings 

. Info 


6/6 IL-positiv: OA 
IL-negativ: 0A 


Control 


H———_ Control 1. TEST 


2. RESET 
3. Start initial measurement 
4. EDS 


History 


History History 


Delete 


Device settings 


. Language 

. Clock 

. Interface 

. Display 

. Password 

. Commissioning 
. Backup 


i— Device Settings 


ONOORWONM— 


. Service 


Info | Page 18 
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Insulation Alarm 


1. Alarm 1 
2. Alarm 2 
3. Memory 


DC alarm 


1. Alarm 
2. U(DC-E) 


Alarm settings 


1. Insulation Alarm 

2. DC alarm 

3. Profile 

4. System type 

5. Iso net 

6. Device 

7. T(start) 

8. Coupling monitoring 
9. Inputs 

10. Outputs 


Digital 1 


1. Mode 

2. t(on) 

3. t(off) 

4. Function 
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Digital 2 


1. Mode 

2. t(on) 

3. t(off) 

4. Function 


Page 11 


| fl 


Inputs 
Digital 3 


1. Digital 1 


2. Digital 2 1. Mode 
3. Digital 3 2. t(on) Page 11 
3. t(off) 


4. Function 


Qutputs 


. Relay 1 
. Relay 2 


. Digital 1 
. Digital 2 Page 12 
. Buzzer 


. Analog 


{ 
2 
3 
4 
5 
6 
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Digital 1 


1. Mode 

2. t(on) 

3. t(off) 

4. Function 


Digital 2 
1. Mode 
2. t(on) 


3. t(off) 
4. Function 


Digital 3 
1. Mode 


2. t(on) 
3. t(off) 
4. Function 
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Outputs 


. Relay 1 
. Relay 2 
. Digital 1 
. Digital 2 
. Buzzer 
. Analog 
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Relay 1 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Relay 2 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Digital 1 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Digital 2 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Buzzer 


1. TEST 

2. Function 1 
3. Function 2 
4. Function 3 


Analog 


1. Mode 

2. Scale centre 
3. TEST 

4. Function 
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Digital 1 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Digital 2 


1. TEST 

2. Relay mode 
3. Function 1 
4. Function 2 
5. Function 3 


Buzzer 


1. TEST 

2. Function 1 
3. Function 2 
4. Function 3 


Analog 
1. Mode 


2. Scale centre 
3. TEST 
4. Function 
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EDS 


OMNAOTAWNY= 


. General 

. Scan channel 

. Activate channel 
. Group settings 

. Channel 


Output 
Input 


. Device 
. Service 


ra (aan 


Group settings 


1. Channel 

2. Output 

3. Dig. Input 

4. Device settinas 


Channel 


1. Channel 1 (x) 
2. Channel 2 (BS 2/2) 


Output 


1. Relay 
2. Buzzer 
3. Dig. Output 


Input 


1. Dig. Input (BS 2/1) 
2. Dig. Input (BS 2/2) 


>} 


Device 


1. BS-Bus 2 (1-12) 


Service 
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Channel 


Kanal 1 (x) 
Kanal 2 (BS 2/2) 


Output 


1. Relay 
2. Buzzer 
3. Dig. Output 


Page 15 


Dig. Input 


Dig. Input 1 (BS 2/1) 
Dig. Input 2 (BS 2/2) 


Device settings 


BS-Bus 2 (1-12) 


U 


Relay 


1. Relay 1 (BS 2/1) 
2. Relay 2 (BS 2/2) 


|»! Page 15 


Buzzer 


Buzzer 1 (BS 2/1) 


Dig. Output 
Dig. Output 1 (BS 2/1) 
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Relay 


Relay 1 (BS 2/1) 
Relay 2 (BS 2/2) 


Output 


1. Relay 
2. Buzzer 
3. Dig. Output 


Buzzer 


Buzzer 1 (BS 2/1) 


Dig. Output 
Dig. Output 1 (BS 2/1) 


Relay 


1. Relay 1 (BS 2/1) 
2. Relay 2 (BS 2/2) 


Buzzer 


Buzzer 1 (BS 2/1) 


ip] 


Dig. Output 
Dig. Output 1 (BS 2/1) 
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Language 


- German 
- English 


Interface 


1. Write access 
2. Ethernet 

3. BCOM 

4. Modbus TCP 
5. BS bus 


Device settings 


. Language 

. Clock 

. Interface 

. Display 

. Password 

. Commissioning 
. Backup 

. Service 


Display 


Brightness 


{ 
2 
3 
4 
5 
6 
7 
8 


Password 


1. Password 
2. Status: off 


Commissionin 


Backup 


Safe 
Restore 
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Ethernet 


1. DHCP 

2. IP 

3. SN 

4. Std. GW 

5. DNS-Server 
6. Domain 


BCOM 


1. Systemname 

2. Subsystem 

3. Device Adress 

4. Timeout 

5. TTL for Subscription 
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Ethernet 


; DNS-Server 
. Domain 


BCOM 


1. Systemname 

2. Subsystem 

3. Device Adress 

4. Timeout 

5. TTL for Subscription 
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Info 


1/7 Device 
iso685W-D_P 
Ser.-Nr 1605510919 
Art.-Nr. B91067030W 
2/7 Software 
Nr.: D440 
Version: V1.10 
Nr.: D439 
Version: V1.10 
3/7 Measurement-technique 
Profile : Inverter >10Hz 
System type: DC 
4/7 EDS 
PGH: Standard 
Current: 10mA 
Mode: auto 
5/7 Clock 
Time: 
Date: 
Summertime: CEST 
6/7 Ethernet 
IP: 192.168.214.180 
DHCP: off 
MAC: e0aeb20020c2 
7/7 BS-Bus 
Address: 1 
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2.2 


Recommended settings for Bender iso685 in crane 
applications with IT supply 


Table 2-1 Bender iso658 settings 


Parameter Value of MASTERDRIVES ” Value of SINAMICS 2) 
ISO Setup 
1. Exit 
2. Alarm 1 30 kQ 30 kQ 
3. Alarm 2 10 kQ 10 kQ 
4. K1 N.C. Test N.C. Test 
5. K2 N.C. Test N.C. Test 
6. SETUP2 Off Off 
7. M+/M- 0-20 mA 0-20 mA 
ISO Advanced 
1. Exit 
2. AGH 150 AK 160 NO 
3. Ce max 500 uF 500 uF 
4. Measure AMP AMO 
5. Autotest 24h 24h 
6. Clock 
7. Date 
8. Test 12:00 12:00 
Service 
Password 842 842 
2. Messp. AMP AMP 
3. Ce max 500 uF 500 uF 
4. F max 10 Hz 10 Hz 
5. F min 0.1 Hz 0.1 Hz 
6. # Pulse 3 3 
7. Range 4 4 
8. Standby Off Off 
9. F1 F2 Reset Reset 
10. GL Fakt 00 00 


1) Value of MASTERDRIVES with IMD connected to DC bus via coupling device AGH 
2) Value of SINAMICS with IMD connected to input infeed (AC side) 
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3 
3.1 


Appendix 


Service and support 


Industry Online Support 


Do you have any questions or need assistance? 


Siemens Industry Online Support offers round the clock access to our entire 
service and support know-how and portfolio. 


The Industry Online Support is the central address for information about our 
products, solutions and services. 


Product information, manuals, downloads, FAQs, application examples and videos 
— all information is accessible with just a few mouse clicks: 


support.industry.siemens.com 


Technical Support 


The Technical Support of Siemens Industry provides you fast and competent 
support regarding all technical queries with numerous tailor-made offers 
— ranging from basic support to individual support contracts. 


Please send queries to Technical Support via Web form: 
siemens.com/SupportRequest 


SITRAIN -— Digital Industry Academy 


We support you with our globally available training courses for industry with 
practical experience, innovative learning methods and a concept that’s tailored to 
the customer’s specific needs. 


For more information on our offered trainings and courses, as well as their 
locations and dates, refer to our web page: 


siemens.com/sitrain 


Service offer 


Our range of services includes the following: 
e Plant data services 

e Spare parts services 

e Repair services 

e On-site and maintenance services 

e Retrofitting and modernization services 
e Service programs and contracts 


You can find detailed information on our range of services in the service catalog 
web page: 


support.industry.siemens.com/cs/sc 


Industry Online Support app 


You will receive optimum support wherever you are with the "Siemens Industry 
Online Support" app. The app is available for iOS and Android: 


support.industry.siemens.com/cs/ww/en/sc/2067 


Insulation monitoring on cranes 
Entry-ID: 48958265, V1.2, 01/2022 20 


© Siemens AG 2022 All rights reserved 
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3.2 


3.3 


3.4 


Industry Mall 


SIEMENS 


The Siemens Industry Mall is the platform on which the entire siemens Industry 
product portfolio is accessible. From the selection of products to the order and the 
delivery tracking, the Industry Mall enables the complete purchasing processing — 
directly and independently of time and location: 

mall.industry.siemens.com 


Application support 


Siemens AG 

Digital Industries 

Motion Control 

Cranes 

DI MC GMC CR 
Frauenauracher Str. 80 
91056 Erlangen, Germany 


mailto: applications.cranes.aud@siemens.com 


Links and literature 


Table 3-1 


No. Topic 


\1\ Siemens Industry Online Support 
https://support.industry.siemens.com 


\2\ Link to this entry page of this application example 
httos://support.industry.siemens.com/cs/ww/en/view/48958265 


\3\ FAQ about Drives Technology — Power supply systems 
http://support.automation.siemens.com/WW/view/en/25220071 


\4\ More information about use of the Bender insulation monitoring devices 
http:/Awww.bender-de.com/home_en.html 


\5\ Wolfgang Hofheinz, "Protective measures with insulation monitoring", 2nd edition 
2000, VDE Verlag Berlin/Offenbach, ISBN 3-8007-2516-9 


\6\ Information about power supply systems and surge arresters 
www.dehn.de 


\7\ FAQ 1ID:10035164, Operation with unearthed supplies 
http://support.automation.siemens.com/WW/view/en/10035164 


\8\ FAQ 1D:23119516: How to remove Y capacitors 
http://support.automation.siemens.com/WW/view/en/23119516 


\9\ Siemens Cranes, AP11: Sizing and Configuring SINAMICS Active Line Module 


https://intranet.automation.siemens.com/mcms/mc/de/dienstleistungen/technical- 
consulting/applikationssupport/standard-applikationen-uebersicht/Seiten/standard- 


applikationen-uebersicht.aspx 
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3 Appendix 


3.5 Change documentation 
Table 3-2 
Version Date Modifications 

V1.0 05/2018 First version 

V1.1 05/2020 REVIEW (Second Version) 

V1.2 01/2022 Third version 
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